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3.3 Building Placement and
Orientation on a Site

ings and roadways to minimize site disturbance, par-
ticularly where significant wetlands and wildlife habi-
tat (including wildlife corridors) are present. Keeping
buildings and infrastructure on an area of the site close
to public highways and with easy access to utilities
will reduce material use, minimize new impervious
surfaces, and permit as much open space as possible
to be retained.

Slope and soils considerations are very important
in building and infrastructure placement. Consider
both long-term stormwater management issues and
short-term erosion impacts during construction. Avoid
very steep slopes and those with unstable soils.

Site plans that consider orientation in the placement
of buildings provide abundant opportunities to benefit
from natural systems—bioclimatic design. The options
illustrated below compare the layout for a conventional
military base and one planned with solar orientation
in mind. These site plans are for the same property.
Site topography needs to be considered too. Slopes to
the south allow for plenty of solar access, while north-
facing slopes will provide good shading opportunities.

Rectangular buildings should be oriented with the
long axis running east-west. In this configuration, east
and west walls receive less direct sun in summer, so
unwanted heat gain is reduced. This same configura-
tion works well for buildings in cold climates where
passive solar heat gain on the south side during the
winter is desired. A long, narrow building plan also
facilitates daylighting and natural ventilation.

Where buildings are situated on a site and how they
are oriented provide significant opportunities to reduce
overall environmental impacts—including both direct
site impacts and indirect impacts relating to energy
consumption by the building(s). A well-planned and
optimally oriented building relates well to its site and
the climate. This maximizes opportunities for (1) pas-
sive solar heating when heating is needed, (2) solar
heat gain avoidance during cooling times, (3) natural
ventilation as needed, and (4) high-quality daylight-
ing throughout the year.

Opportunities

Carefully planned building placement should minimize
stormwater runoff, minimize habitat disturbance, pro-
tect open space, reduce the risk of erosion, and save
energy by providing for solar energy utilization, natu-
ral ventilation, and daylighting. These opportunities
should be acted on as early as possible in the site se-
lection and site planning process—even before pre-de-
sign so that site issues can inform the process. Some
opportunities continue through design and, to a lim-
ited extent, through construction and landscaping.

Technical Information

Where buildings are situated on a site can have a
huge impact on the overall greenness of a facility. Try
to concentrate development impacts while retaining as
much undeveloped open space as possible. Locate build-

This site plan illus-
trates two variations
of the same military
housing project. The
alternative plan has
excellent orientation on
all buildings, the
original plan doesn’t.

Source: ENSAR Group
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Solar energy is both a friend and a foe of low-energy
building design. The diagram above illustrates the
amount of daily solar energy availability relative to
orientation for each month of the year at 40° latitude.
As can be seen, south-facing walls achieve the most
solar gain during the winter, while the least in the
summer. East and west vertical orientations and hori-
zontal orientation (skylights) all result in more heat
in the summer than winter. The optimal orientation
depends upon what the application is. For example,
when trying to use solar energy during the winter for
passive solar heating, south-facing glazing is desired.
South-facing glass is relative easy to shade with an
overhang or awning during the summer to minimize
solar heat gain. North-facing glass receives good day-
light but relatively little direct insolation, so heat gain
is less of a concern. East- and west-facing glazing is
the most difficult to control (because of low sun angles)
and the greatest contributors to unwanted heat gain.
Daylighting can be achieved with almost any orienta-
tion, but control of natural light is critical and will
depend on the glazing area, the types of glazing used,
daylighting design strategies, and other key issues.

Proximity of trees to buildings should take into
account growth rate, life span, and ultimate canopy
shape. Planting decisions and decisions about which
trees to leave require a careful balance between the
desirable qualities of shade with the loss of future so-
lar access. Evergreen trees may provide shade and
block cold winter winds, but on the south side decidu-
ous trees are preferred because they lose their leaves
and admit more sun in the winter. When existing tree
plantings are too dense, selective thinning and lifting
the canopy may improve air movement, enhance
ground-level vistas, and allow remaining trees better
growth potential. Special care should be used in con-
struction near trees. Important plant areas and trees
to be retained should be effectively barricaded to pre-
vent damage (at a minimum, fence off the area around

trees to the outer perimeter of branches—the “drip
line”). Tunnel for utility lines instead of trenching near
trees. When cutting roots and limbs, cut cleanly. Wa-
ter well before major cutting to invigorate the tree.
When major roots are cut, light canopy pruning will
reduce transpiration stresses.

Driveways and parking lots should be located on
the east or north side of buildings in southern climates.
This reduces heat buildup during hot afternoons. Ex-
isting or newly planted shade trees can cool these sur-
faces. In cold climates, driveways and parking lots work
better on the south and west sides of buildings to melt
snow. In relatively populated (town) locations, it is gen-
erally preferable to hide parking behind buildings to
present a pedestrian-friendly face to the community.

Account for prevailing winds. A wind rose is a dia-
gram of annual wind directions and velocity for a par-
ticular region. It is useful for plotting information on
wind in order to provide natural shielding from ad-
verse winds in cold weather and to benefit from favor-
able winds for passive cooling measures. Wind rose in-
formation is usually available from airports, larger li-
braries, Internet sources, and county agricultural ex-
tension offices.
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Solar energy at various orientations at
40° latitude.

Source: ENSAR Group

North
East West
Horizontal
South

Dec Feb Apr Jun Aug Oct Dec

3000

2500

2000

1500

1000

500

0S
O

L
A

R
 R

A
D

IA
T

IO
N

  (
B

tu
/s

f/
d

ay
)


	Front Matter
	Part 1 Rationale
	1.1 A Tour of the Guide
	1.2 Purpose
	1.3 Current Federal Regulations

	Part II Environmental and Energy Decision -Making
	2.1 Green Teams – Innovations in

Planning, Design, and Operation
	2.2 Economic and Environmental Analysis
	2.3 Green Procurement
	2.4 Alternative Financing

	Part III Site and Landscape Issues
	3.1 Land-Use Planning and Transportation
	3.2 Site Selection
	3.3 Building Placement and Orientation on a Site
	3.4 General Landscaping Principles
	3.5 Stormwater Management
	3.6 Plantings in the Sustainable Landscape
	3.7 Water Use in the Landscape
	3.8 Chemical Use in the Landscape

	Part IV Building Design
	4.1 Integrated Building Design
	4.1.1 Passive Solar Design
	4.1.2 Daylighting Design
	4.1.3 Natural Ventilation

	4.2 Building Envelope
	4.2.1 Windows and Glazing Systems
	4.2.2 Insulation


	Part V Energy Systems
	5.1 Energy and Conservation Issues
	5.2 HVAC Systems
	5.2.1 Boilers
	5.2.2 Air Distribution Systems
	5.2.3 Chillers
	5.2.4 Absorption Cooling
	5.2.5 Desiccant Dehumidification
	5.2.6 Ground-Source Heat Pumps
	5.2.7 HVAC Technologies to Consider

	5.3 Water Heating
	5.3.1 Heat-Recovery Water Heating
	5.3.2 Solar Water Heating

	5.4 Lighting
	5.4.1 Linear Fluorescent Lighting
	5.4.2 Electronic Ballasts
	5.4.3 Compact Fluorescent Lighting
	5.4.4 Lighting Controls
	5.4.5 Exterior Lighting

	5.5 Office, Food Service, and Laundry Equipment
	5.5.1 Office Equipment
	5.5.2 Food Service/Laundry Equipment

	5.6 Energy Management
	5.6.1 Energy Management and Control Systems
	5.6.2 Managing Utility Costs

	5.7 Electric Motors and Drives
	5.7.1 High-Efficiency Drives
	5.7.2 Variable-Frequency Motors
	5.7.3 Power Factor Correction
	5.7.4 Energy-Efficient Elevators

	5.8 Electric Power Systems
	5.8.1 Power Systems Analysis
	5.8.2 Transformers
	5.8.3 Microturbines
	5.8.4 Fuel Cells
	5.8.5 Photovoltaics
	5.8.6 Wind Energy
	5.8.7 Biomass Energy Systems
	5.8.8 Combined Heat and Power


	Part VI Water and Wastewater
	6.1 Water Management
	6.2 Toilets and Urinals
	6.3 Showers, Faucets, and Drinking Fountains
	6.4 Electronic Controls for Plumbing Fixtures
	6.5 Reclaimed Water
	6.6 Graywater Collection and Use
	6.7 Rainwater Harvesting
	6.8 On-Site Wastewater Treatment Systems

	Part VII Materials, Waste Management, and Recycling
	7.1 Material Selection
	7.1.1 Writing Green Specifications
	7.1.2 Structural Building Components
	7.1.3 Wood Products
	7.1.4 Low-Slope Roofing
	7.1.5 Floor Coverings
	7.1.6 Paint and Wall Coverings
	7.1.7 Contract Furnishings

	7.2 Operational Waste Reduction and Recycling
	7.3 Construction Waste Management
	7.4 Deconstruction

	Part VIII Indoor Environmental Quality
	8.1 Indoor Air Quality
	8.2 Controlling Soil Gases
	8.3 Controlling Biological Contaminants
	8.4 Productivity in the Workplace
	8.5 Noise Control and Privacy

	Part IX Managing Buildings
	9.1 The Role of Operations and Maintenance (O&M)
	9.2 Building Commissioning
	9.3 Maintaining Healthy Indoor Environments
	9.4 Leased Buildings
	9.5 Measuring and Monitoring Benefits
	9.6 Setting Standards and Training
	9.7 Employee Incentive Programs




